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^ (57) Abstract: When a substrate (P) is exposed to light through a projection optical svsiem. a liquid (50» is supplied between the 
^ projection opUcal system and the substrate (P). Accoidingly. a pattern forming area (ARl ) of the substrate (P, is exposed to light 
through a projection optical system (PL) and the liquid, and an edge area (AR2> of .he substrate (?) is exposed to light through a 

Oprojecuon optica] system fPL2) but not through the liquid. Exposure with a large depth of focus can be realized while preventing 
the liquid from flowing out of the substrate. 
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^fT^PglCli. ft?^^ai|Sl*if3^;^>^^ (DOF) ^,S^i:«:i„ ^^^R. z^tr 

R = k 1 • A/N A ... ( 1 ) 

<y = ±k 2 • A/NA^ ... (2) 
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9 9/4 9 50 4^'i>^l3Sggi^.^cTl^i,^^^>^A^-^i^^tL-l^i,o ZCDmm^it. 



^^^-^^&^R:^^-iymm(o^m^\iS'otj:t:izmu^^[:^^it^tj:i::cD^m-^'h^ 

D5o 



mizp&i^:^mrz i'rz^mT'mm^'?^m:m^mmt^m'^lzt5l^T'b. &v^(Dn-m^ 
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t5 (p) ±iz^:mt^ztT'mm (p) ^m^^^mifc^>t7:&^^-c. t^Bi^^m 
(PL) tm^ (P) tomizmi^iso) %mi^L.mm(P) ±cDm^mm 

(AR1) ^JSf* (5 0) :ki\^LTm^L. m^mm (ARD hl^r^^i.^^^ 

(p) ±cDm2mm (ar2) ^.mi^iso) ^im^it-rizm^-t^hm^^mt^ 
mmtti^o ^tz. ^^BM(Dm2(Dnmiz'it^xit. ^m^^m (pl) ^m^^^T. 
m^mmiARD :SiZfm2$m(iAR2) ^^^^^.s^ (p) ^m-ftr^^^^^ 

feoT. ^kB96^m (PL) tS*5 (P) ^CDP^l3>^f^ (5 0) ^#t^L. 
(50) ^:rhLrS*5 (P) &S3teL. mimm (AR1) 

^2fiis ( A R 2 ) ^m^T^m^m^ttmt^^htmm^^mt^mm^ti^. 

m2fIJ^©:eti^-ti^^;5:^S7t^f^TS3fet-§::i:-e. ^2fIisE(3i^LTt,^S?' 

tt^iz. ^^^^i^t^^x7^-i.-mm<Dmmi^&iz$nutj:t:t<^±t^ti^ 
^^i-i^^'TCMPmm(ommmznLTmmt<^^rz^LT^mzmmT'^t^i^ 

^^m2mmt-^^:^mi^i:,j:om^^ti^zttm^Li.^ m^2m 
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IBS 1 ffli*SS*-r 5 1 1 t,51Bm 2 8Sa%S3t^5 1 s t ^, MBJS^Jt^RJ: 
«.iiB«ffii:CDiapg*<garacc&S^„3,miBS!K5t^SS^L^»«*tt5« 

3 «)!B»,;sei,j, (PL) SffluT, (ar 

1) StfS2«!« (AR2) i^i-ism (P) *IS*^5Sa-f»,r, 
^» (PL) tSffi (P) (50) S«(«T5ctt. iSft (50) 

S^LT«t5 (P) im^TiZti^^. as (P) ±or>x.y->-B, (AR2) * 

»taKi:fflHlro»ag!«|;*-f»B,^^^,g^,,^,^,^ ^j^,^^ atfiPtWtrC 
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*«W©S4a>IS«,;,ti«, s*S (P) iCDffiitffiS^ (AR K AR 2) S 

s«l^^.s*«al:fcl>r. (p) j^mmi^m card i^R^t^ (el) 

tB«1-5m,«^«,IL. PL) t,«,««(AR,)t,i«^^Sfi 
< P ) ±<^S 2 ( A R 2 ) l;8st« ( E L 2 ) *!S«y 5S 2 ( I , 2 

fflSK «2««a,:En?ix6S, , S2*^=»-ja6s^^S*^^Ct*^8gt 
e«!!: ^"'-^'''-^<^^^^^' ISK 8g2«i**B«^St^<^ 

'5T,»J*,£S2««cj*^58jt„a^,it«S557«.fflas«=g^;t,^,,5,g^ 

«2««^S«i;fflu>«,*v5S**a);««ti±«ft5:t*,„^i^,.^ 

SI strs2«iss*r5»ffis(i»Lr»is^ffi&si rniesgi stf 

»c«»#*its«Ltros 1 laarossmTac, kiss i w^s^fflc^rwem 
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stress 2 ^esffiajLy^-gg 
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^ 8 li. m 2 fl^CDS^^O). - >«^^^^,^. - ^^^^^^ ^ ^ 
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^^miZLTmnt^o l:kT<D^$^BM^ZtSl^T. ^^ifi^3f,Pt(D^^AXt-§k-t 

M:^i^ti-^o tTz. xm. RTfz$&^t^y)^m^:tti^-tt^ ex. ©Y. 
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««MSTOtiOSE»**xJ. ^^*^--vre»«aMSTDIi«Wg«C0 
ONTi;aj*s:tvi,„t,wgitcoNTIti,-ifTii>tf<z3StaMS*l;a^i>-rv;^ 

Sffi^x->-P s T,4, MPssisr^ta,^^,^, a^fiP4at5*;^^s 
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-^-5 2$r^g)t- i.diilZj;'?. *^5Pa)X Y7^fS)/3fclti.{iM (!S.?i3fe^,^.PL 
its hU-<iJ>^-:j^^T:fejK3t^^PLCD^®l3^;bit5i*.. XY:;^7-- 

^*5 2(*step©x$^^(filSVY}^7^ffill3^^lti,fi^3^to:fe^f5o 2;^7^- 

- V P S T ±©St5 P (Z) 2 ;^7t:&|n](DtiLM. ;Rl/[5]$i^|i u -^'=^m%i 5 5 o 
'J7;U^-f ATfif>1iJ^tL. it)l.'J$$mii$iJgU^SC0NTl3i±l:tj#tl5o $ijSP^SC 
O N T(ib-ifT)»5 5CDH-iS«J$*mi3S-:5UTS*5;^7--v|EiA^SP S T D :|: 
lEiAT 2, Z t TS^^ 7^ - V P S T <I5^^^ tLT U i, P CDfeS* to :& -5 o 

tmtz^ti^, ±ML/cJ;ai3. *ft^3fe^^.PL©$tSaSiBiJ(;liU>X6 0A<^iliL 

^^*^e,&S^j^PK©^l4$?A<|J$jJ:^tiruSo Sfc. U>X6 0©$fe^®7l± 
m^%^Jh P L (D^j^P KSl/S*g P J: O+^^Jv^ < . K^±.^Lrz^r> iZ^W 5 

0 (i u >x 6 0 i> ct o ;h,r L^ 5 rcto. 5 o iiiSf^3t^^F. 



10 



wo 2004/053951 „^ 

PCT/JP2003/015408 



x=^vx'U—tf^ ()^:12 48 nm) (DU V3fe) Lrc^-^. Z(D 

(Dm(D^rs 5 6 i;:m^(Z)>^# 5 0 ^m^T^mi^m^mmi 1 1 . ^p^ 5 e 5 

0^Io]l|5^S>^^(a]i|X^g2t^^l;iTl^i>o Sfg^fe^^P L 

^ 4 ^:rh LT^Pb^ 5 6 (Z>i^#: 5 0 ^miH^t^ho 

r^^i,o mi^mi\simm:2iz\mi^m6(D-i^M^m^ti. w^ecD^t^mzit 

o^4^^mi^m^^m:^ ^mmb. mt^'BSRuim^yxji.A^if^'LTMrB^seiz 
mL.\o}i^yxji5 Rzfmmm e Lrmtee^Pe^^ tz ^ m^mcDmw 5 0 

5 6J:^^ii^-t:S>o ZHIZJ^O ikB^t^^ P L <D9utm 7 tm^P t CDKCDSffi 5 
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WO200«S3«, I.CT/JPJ0«M,54™ 

6 01*, ^^sal6 0A*<«gsR,l:^.s&aI«e,:^*«L,rYMsra, (ftga* 

-i'-5 2S^L^SffiP*<+X*S, (Xtt-X»ra) (cas/J . V (^ttSKfS 

Ttt, »tSP^»KBfiii3ie.^aiffiP«>«B:?,=,tra-:SS„;»«*s o*isrI 

asp ffl#n»j(c3sai L,s:»<* 5 0 b^m&f<r>nmm\zmriiM^^nx i, 
3 0 »v*>^3 1 *^tTK?i«attT»«<>r3 3(;»es*n^fc-,,, gt 

ffiPS!S8«»^5r,»,;^ '"^73 2a56a»;Ry*>r3 3cr>|g»SfT.ru5 
©T, K«?L 2 4 (;3EA U£iB<* 5 0 %asJS 2 SSifBtg 3 0 LT 3 i 

E3I4, SK**«PLa)l,>X6 0<D5taSffl6 0At, >S<*5 0*xmrac 
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m^i-^§tj,%yXJl4 (4A~4C) t.^i^5 0^mmr^mif5l^X)l5 (5A. 

gP 6 0 A X^:&ifi](;:^$? J; ^ 13. + X :^|S]{8iJl3 3 OOfSt^^y 4 A ~ 4 C *<iB 
g^tl. -X:&lRliliJ(z2o©[oIiRyX^U5A. 5B3!}^iBS^tLTu:g,o ^tLT. #± 

$§y x;u4 A-4 cimti^^s^iffLTmi^mmmm i iz^ji^^ti. iniixy x;u 5 
A. 5BttI^li^xe4^:r^LT>^^*l£]i|J^^g2/z^g.^^^;h.^:L^5o Sfc. m&yx;u 

4A'-4Ci:{H)ijjjyx;i.5A. 5 B t ^^Sigp 6 0 A 1 8 
0" !H]feL?c{£La(z. #t$^yX;i.8A~8Ci:. IHilx y 9 A . 9Bi:*^i3g 
^tLTL^i>o ZCT. -^^^l'^J4A~4C,9AZ^l/9BtyX;t.?iJ8A~8C.5 

mXltA At 8 A©Pam) (iU >7:6 OCD^^ne 0 A(Z)Tl3E®^;Ki,JS^fI 

LUo #^|.SyX;U4A~4C<V:Io]iCJ/X;U9A. 9 B tltYn^miZ^Klzm^i^ 
ti. mt^yX)U8A^8Ct^myXJl5A. 5B^(iYM^r^(33^s,3iB?,j^ti. 
fttlSy X;u 8 A^8 Cli^^® 1 0 ^i^-LTmi^m^^m^ 1 llj^^^^ti. IsIiRy X 
;i'9A. 9BlilHli|2ei ^^lft^^TmW^ii!Lmm2lzmm^tiTl^:h. yXJl^t^ih 

5o 
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R 1 lwte^^;tix -^-r > • 7> K • :::^'<-:xy^^-> (LXSA^->) a 2 it. 
^I^HgAR 1 tltmtj::S>m^P±(DfB2mmAR2lZ^m^ti^J:^iZtj:-:>Tt^ 

Ji5^^tLTU5L/S/t^->4 2*<fe:i:^tL5«t-5fz;fcoruSo mi^ 
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L . ^/ W - > 4 1 p L ^xfi^i^ 5 0 ^:n^ LTS^S P I 

<t e> ^7- L / S / - > 4 2 P 2 A R 2 :&S3fet-?, 7- todT::^ ^ 

^JoEP^gCONT^. ^2^i^AR2^. m^SOt^UZ. ^^mkp L 



zzT'. mmmmcoNTit. m2mi^AR2^m^mmT:hm(D^x^wzn 

L / S / - > 4 2 T:la]|/f L fc^tl^CDSI/f ^O) ^ ^ 2 O©©*/? t ^ T»*fi P ^ 



^^->A2lznisbXmr^. ^^^M<DL/SM-^->4 27:Is}*^LfeO;«;R 
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^^^^m<^i±m^ihti^j:z>izi^s^^ti^coi:^ m^it. is^Bse^ {Bmm^o) © 
^f^^i:Lfe(DT. m^pcDmmt:. '^i^^ift^^tj:i^i^mi^^mp L(Dm;^^^j*iiz 

'fcfcv mi ^J^A R 1 t:nxmmBMt£i^(Dy'y:t-tlXlzm^(0&:hmM^i'^T' 

^^^^'^^->4 2:kmmp<D^2mmAR2izm9t-t^m. m^mmAR^ iz 



16 



wo 2004/053951 

PCT/JP2003/015408 



Mt^mmP0:>ni^,i,mmAR2izMLTit. ':^i^^1f^^t^,^T:m^t:s>J:olZLt- 

m^'i^^^tit^i.fjK '^i^^if>^r^^^m^izit-^M=¥m^:tmi^Tmj^^m^^^ 

<-t^Ztl:. ^i*^lf^^t^<-C'bm^P±izLyS;t^->4 2:kmj^i-^Zt 

^czi:(3j:i9. mx.mT'^?>cMpmm^z^l^T. CM Pmm(DmmmiznL-cm 

t^is. ±BmmmmT'it. m2mmAR 2^mi^t^uzm^LTLsrzij< mmp 
^2^m^mmT^mjzi,t^^^^mPLcDTizmw:^mmLt.^mT: 
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mnn^ 2$mAR2 ^mzftt^CDl:, M 2 A R 2 II L/ S A^S' - t't:^ 

WlLfctK 1 0(Dv3'V hfIi^|*)II^1^i|gAR 1 iimzm^fK R 2 ii^lS^LT 
:^(D5^-vr$Ii^^M2^1=EA R 2 ^ LT. 

2$IMAR 2i:I^^S:^^S)l3M^l:L^Tt,J:t^L^ ^^^S^JfSjIIgltvTUTfe J: Uo 

^fex ±i2^«Sm!lgTli. ^Ifl^ARI ^m%Ltzmz^ m2^1^AR2^S 
7fe-r:g>J;-5lz:LTU?>*^ m2?I«tAR 2(7)^7fe^mUIl|lcAR 1 ODBtjlzfroTfe 
«i:Uo 112^^ A R 2CD^^;t)^^7L^t^(3. ^1 ^l^A R 1 CDS7fe^^f -5 C iill 

\zm 1 ^li^A R 1 diiTx m 1 fI«cA R 1 *<S3t^;h-T*^ bJI^Mii^ 

^->4 2^i£ltTU?)*<x •5=AV::^/\*^->4 1 (D— aia)A-^->5fe{^oT|l2 
^lifA R 2 ^^Ttr J; 5 \Z LTt J: u L. II 2flisgA R 2 OD^TfeCH^fcti^/T^ 
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St, *2^«AR2SS*1-5tSI;ffitohS/t^.->|JL/Sn*->|;Bg 

*fc. iiBSBSKIBcasOTtt, S2S«AR2SiS*ih5tgCn«.->rBa 
^itltmmi.. *«"^*->OSSS2StSAR2l.«S5r5J:ei;l,Tl«5*r 

^It^^^'^^^^'^^ *'-^»*S**2««AR2±,.a,BCT, S 
H 9 2 a« A R 2 SS^^s t S^ft^mcDfteOf^J^ S^BTSS . S 9 

*'^^''*2a«AR 2,.,i2oa,*|6,.S^<^^S,^;^;j„j, 
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^tz. ±tmmmmiz^isTit. ::^^m=Fi^:it^i^(Dv=y:t-±xizMm(D^:h 
m^^ii¥-cm 2 A R 2 ^"^^'^^'^ m2imAR2ytm^-t^t^iz. 
'^i^5 0(D^:^,it{zmmT^mm(D-rti^^s^LT. zx^~i.^5^(Dz^^^^iti 
m^mmi-^j:oizL-c't>jii^o -tt^t>t>s m^mitAR^ ^m^t^t^cDik^ 
yt^m PLtm^&p ii(Dmmiiitmti::s>rBmi:m2^i&A r 2 5 ct oizl 
T*,.tUo ^tzzx^-z^5 ^ (Dz^-^j^oitLm^mm-t^t^ibKfiz^ ^^j^^^ 
p^^^L-cmmt^^mima>iiLS:^mm.t^j:oizLTt,<ki^o r-^t)^. 

t ^tmim i; z^:^\Si(Dimiz^mt<mm^ti:&j:^ iz^mm.mcDmm^n-:>T 
tcfcuo zcDmmamicDmMit. ^^^i^^mpiomm. mxi^-^mi^^x^m 
^'^■^^mmm^mt^^^t^f^m^,y^^ztizj:^Tm!i&^ti%>. ^r^mi^^ 

t <Dm>%^W P L OgaPifc^: . m 2 fIJog A R 2 ^m^T i>^#.fcO*,/Jv^<t-i, 
S /t^ m 2 ^IM A R 2 -5 f ^ - >(7)i|SAi»^ >y^^ - > ^ ^ ^ 

'^fcx ±.mmmm.lz{i.^ ^'y^>*^l^TS>§^2fIJ|ltAR2raLrt,/t^-> 
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urot^Sff^TTii. «»atao-<gjtffla®fg, x.>i;«isAR2*s* 



u^«tsyx;i-4 (4A~4C) s^L.-cm««ssai*vs,ia<*5o*<«iBjtt^s 
PLtaffiPta)iac«iss*v5ttfei;, mis^x^i-s (sa, sb) . Rum 
•RS 6 L7:m» 5 0 *'«»EiiEi5a 2 cumsit. u >x 6 0 t»ts P t oDsa 
sisrcrj:5c-xsfi„:a<*5o*'a^5, *EPXb7:*r^a:5i5i (+ 

8 A~8 1 K Rummi^ x;i, 9 A, 9 e sfflt^T. as(*«*gga i s 

Via»|BliRSa2CJ:om5 0<D«tgsvill«!*<ffton*, r&tot, Sffip*, 
+ X»,6,|;,$iJ^5IS,c|±, 0»V#t«tyx;U8 (8A~8C) S^|-L.T 

■ )«<*«JS»ai *6m50A<»»«^jRPLtB«SPtcDIM(:«|S*ni,ttt, 

ic. (9A, 9B) . stnsiRei i%^i.Taf<*5o*<ia<*iii«s 

S 2 IIEW!**^, U >X 6 0 ta« P tCTJ ^ X ^^,z»i^ 5 0 *< 

isnso »j»gacoNTii. >R»fft«s«a i ^jif^^mwea 2 # 

m^T, smp<o^»^^,z-6.xMi*5o^-:Mt. zco^^^ m^itmi^mtsm 
SI *^6«^gyx;^4 4^^LT«»g^h^*»5 oijaffiPro-x^ra-s<D»B.: 

l+oTSfigs 6i:?ltii$ti5J:^l;LTa*vs<t,-;:, ia<*«SSa 1 <D«tei* 
^l.*-*,J>S<Tt,«#5 0S2IH5 6tSaic8tjg-css. itS»f=ll3 
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m 2 mmmn 
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